Abstract
Introduction
Near infrared spectroscopy is electromagnetic waves whose wavelength is between 780 ~ 2500nm, and it is intermediate between visible light and infrared, NIR refers primarily to low-energy electronic transitions and the clusters containing hydrogen atoms. Various objects' components information can be obtained through the near-infrared spectroscopy.
However, when we survey and evaluate the components information of the objects, the measurements may be quite different for the difference of the weather, environment, humidity, temperature and human factors, as well as the existence of dark current. Near infrared spectroscopy is mainly the spectral information of the measured object, but also includes all sorts of interference and noise from outside. Therefore, the spectral data must be preprocessed before establish the model to reduce noise and interference information, lay the roots for simplifying the operational process of modeling and improve the accuracy of the analysis. The main idea of Savitzky-Golay [1] [2] [3] (later referred to as S-G) filter algorithm is that use higher order polynomial to approximate fit the The core formula of the S-G algorithm:
Materials and Methods

experimental materials
Here f i is the original data, g i is the data after smoothing, is M+1
vector, n r is the number used to the right, i.e., later than i, n l is the number of points used to the left of a data point i, i.e., earlier. [4] . Same as
Kernel smoothing algorithm
S-G algorithm, suppose the data after smoothing is g(i), window width is h, weighted function is
S(t), then the expression of fitting value in time t
(such as the spectrum reservation time) is:
The weighted function proposed Gasser and Muller is:
function is the core of smooth; it has three different weighted functions:
Derivative algorithm
Usually, derivative [5] spectrum use different methods to approximate calculate:
First derivative spectrum:
Multiple scatter correction
The concrete account step of multiple scatter correction [6] is: 
Experiment and Analysis
We use MATLAB software to process data.
After programming and debugging spectral data of apple leaves were processed and compared and we obtained the following results: By the comparison of Table 1 , we can find, the discreteness of the data after S-G smooth is smaller than the original data; by the same smoothing window, kernel smoothing effect is better than the S-G smoothing; the effect of smooth is better when the kernel weighting function is not uniform but quadratic; and after repeated treatment, we find that variance and range change a little after 55 smoothing window.
Thus, we selected kernel smoothing algorithm (the window width is 55, the polynomial weighted function is quadratic function) as the smoothing method of apple spectral data. 
Derivatives
Discussion and outlook
After the application of the above algorithm to the processing system of Near Infrared Spectroscopy in leaves, we found that:
1 S-G smoothing can be better to smooth the spectral data, while the window width and degree of polynomial selection is very important, the more data points within the window, the more seriously the spectral resolution drops, also the more severely the spectrum distorted; But if too few data points, the smoothing result is not satisfied; the higher polynomial fitting degree, the larger data noise and smoothing effect is not very good, but the low-order polynomial fitting can not fit the data very good; so, the selection of the window width and the degree of polynomial need to be based on the actual situation. There, we choose the 55, 55, 1 as the smooth parameters for apple spectral data.
2 As the same parameters after the kernel smoothing algorithm processing and then modeling analysis, the predicted result is more accuracy than S-G, but the time complexity is
higher, therefore, we should select the smoothing algorithm according to the size of the data in practice. In summary, we can get the following conclusions:
The suitable pretreatment for apple leaf spectral data was found, and provided an important reference for the establishment of models.
But for the difference of the apple leaves' physical and chemical properties, spectroscopic may show some differences, so when we establish the models, we have to change the data preprocessing method at any time according to the different data.
